pHluorin-based in vivo assay for hydrolase screening.
pHluorin, a pH-sensitive mutant of green fluorescent protein (GFP), acts as a sensor for intracellular pH shifts, triggered by hydrolytic enzymes. This principle was used to develop a pHluorin-based in vivo assay for hydrolase screening. The presented assay was evaluated for Escherichia coli (E. coli) cells, producing heterologous pHluorin and an esterase from Geobacillus stearothermophilus which is considered as a model hydrolase. Subsequently, the utility of this detection system was also demonstrated with recombinantly expressed hydantoinase and amidase in E. coli. This in vivo assay also shows capability for readout with flow cytometric devices. Population shifts of pHluorin-expressing E. coli cells were easily recognized due to pH changes caused by substrate hydrolysis.